a B S t r a c t the hepataprotective activity of the methanolic leaf extract of Melia azedarach was investigated against paracetamol induced hepatic damage in rats. over dosing of paracetamol to rats is reported to decrease the activity of antioxidative enzymes (gPx, gSt, SoD and cat) in liver and increase the serum enzymes (Sgot, SgPt and alkaline phosphate), bilirubin and decrease the total proteins content. Melia azedarach leaf extract maintained the activity of antioxidant enzymes and as well as serum enzymes to the normal level. thus the present study ascertains that the leaf extract of Melia azedarach possesses significant hepatoprotective activity.
INTRODUCTION
Liver diseases, especially viral hepatitis occur predominately in the developing world [1] with an enormous impact on public health and economy. Plant drugs in Indian ayurvedic system and Chinese herbal medicine have long been used for liver and bilary diseases. Some plants have also been found to possess hepatoprotective activity and the underlying mechanism of action involves their anti-oxidant property. [2] [3] [4] [5] [6] [7] The oxidative stress is not only the causative of the liver damage but also implicated in the pathogeneses of cancer, diabetes, cardiovascular disorders as well as in the process of aging. [8] It is established that diabetes is associated with lower level anti-oxidants and many plants show hypoglycemic activity due to their anti-oxidant potentials. [9] The use of natural remedies for the treatment of liver diseases has a long history and medicinal plants and their derivatives are still used all over the world in one form or another for this purpose. Liver protective plants contain a variety of chemical constituents like phenols, coumarins, monoterpenes, glycosides, alkaloids and xanthenes. [10] The hepatoprotective activity of the leaf extract of Alchornea cordifolia (Schum and Thonn), a Nigerian plant on acetaminophen induced toxicity in vivo has been reported. [11] The antioxidative properties revealed total phenolic content of 0.22 mg/ml and reducing power of 0.062 mg/ml as compared to vitamin E with a reducing power of 0.042 mg/ ml. The authors concluded that the hepatoprotective activity of this plant on acetaminophen induced liver damage is connected to its antioxidative properties. As the plant under consideration is reported to have hypoglycemic activity it may also be useful in liver damage thus the present study was directed to investigate the hepatoprotective activity against paracetamol intoxicated rats.
Among generally used NSAIDS the frequently used is paracetamol, which is widely used analgesic antipyretic agent which is metabolized by the liver. [12] Overdosing of paracetamol to rats is reported to decrease their sensitivity to its hepatotoxic effect, which are associated with oxidative stress. [13] So this study on antioxidant enzymes glutathione peroxidase (GPx) glutathione-s-transferase(GST), super oxide dismutase (SOD) and catalase(CAT) have been found to be great importance in the assessment of liver damage.
Melia azedarach linn (meliaceae; Neem) is an indigenous plant possessing several medicinal properties. Melia azedarach linn (synonym: Melia dubia Cav, Indian lilac, Persian lilac) belonging to the family Meliaceae is a tree found in India. It is popular as Indian lilac. Different phytochemicals present in leaf, root and stem, are meliacarpins, limonoids, sendanins, trichilins and azedarachins. [14] The plant is traditionally used After 48 hours of last dose of paracetamol blood sample was collected from retro-orbital plexus under ether anesthesia. The blood samples were allowed to clot and the serum was separated by centrifugation at 2500 rpm at 37°C and used for the assay of biochemical marker enzymes (SGOT, SGPT, and alkaline phosphatase), bilirubin and total protein. Immediately after collecting blood, the animals were sacrificed and livers dissected out for biochemical studies. SGOT, SGPT, Serum alkaline phosphatase (ALP) and bilirubin were determined by using commercially available kits (Span Diagnostic Ltd., Surat, India). Serum total protein was measured according to the method of Lowry et al, 1951 . [20] Then the rats were sacrificed by cervical dislocation and liver removed immediately and transferred to ice cold container, homogenized and assayed for antioxidant enzymes such as glutathione peroxidase, glutathione-s-transferase, superoxide dismutase and catalase activity study using standard methods. [21] [22] [23] [24] 
Statistical Analysis
The data are represented as mean ± S.E.M. Student's t-test is used for statistical analysis of blood serum parameters (Table 1) and one-way ANOVA followed by Tukey kramer post test was used for statistical analysis of liver enzymes (Table 2) . p < 0.05 was considered significant.
RESULTS
The acute oral toxicity study of Melia azedarach showed no mortality upto 610 mg/kg. The effect of methanol extract of Melia azedarach an serum transaminases, alkaline phosphates, bilirubin and total protein level in paracetamol intoxicated rats are summarized in Table 1 . There was a significant (p < 0.001) increase in serum GOT, GPT, ALP, and bilirubin levels in paracetamol-intoxicated group compared to the normal control group.
for the treatment of leprosy, inflammations, Analgesics and cardiac disorders. Its fruits extracts possess ovicidal [15] and larvicidal activity. [16] The leafs extracts also possess antiviral [17] and antifertility activity. [18] MATERIALS AND METHOD
Plant materials
The leaves of Melia azedarach linn were collected from botanical garden, Annamalai University, Annamalainagar, Chidambaram-608 002. The plant was identified and authenticated by Department of Botany, Research Officer (botanist) Annamalai University, Annamalainagar, Chidambaram, Tamil Nadu, India.
The leaves were dried under shade and powdered in a mechanical grinder. The powdered material was extracted with methanol using soxhlet apparatus. The methanol extract was concentrated in vacuo and kept in a vacuum dessicator for complete removal of solvent. The yield was 9.1% w/w with respect to dried powder. Preliminary qualitative analysis of the methanol extract showed presence of alkaloids, tannins, glycosides and saponins. Now the methanolic extract is reading for present hepataprotective study.
Experimental Animals
The approval of institute animal ethics committee ware obtained from the animal house of Nizam Institute of Pharmacy, Deshmukhi, Ramoji film city, Hyderabad. Male albino Wistar rats 30 (100-150 g, 4-6 weeks old) was maintained under controlled conditions of light (12/24) and temperature (23 ± 1°C). Food pellets and tap water were provided ad libitum. For experimental purpose, animals were fasted overnight but were allowed free access to water. All animal experiment were carried out in accordance with the guidelines of CPCSEA and study was approved by the IAEC (Institutional animal ethical committee) with registration number. (1330/AC/10/CPCSEA)
Acute toxicity study
Melia azedarach in the dose range of 110 mg-630 mg/kg were administered orally to different group of mice comprising of ten mice in each group. Mortality was observed after 72 h. Acute toxicity was determined according to the method of Litchfield and Wilcoxon.
[19]
METHODOLOGY
Five groups of rats, six in each received the following treatment schedule.
Group I: Normal control (saline) Group II: Paracetamol treated control (2 g/kg.p.o) almost normal level ( Table 1 ). The leaf extract and paracetamol and extract alone treated groups also reduced the level of bilirubin to 1.45 and 1.01 mg/dl respectively from the level of 1.98 mg/dl in the untreated group.
The effect of Melia azedarach on GPx, GST, SOD and catalase activity is shown in Table 2 . It showed that GPx,
The total protein levels were significantly (p < 0.001) decreased to 4.98 g/dl in paracetamol-intoxicated rats from the level of 6.85 g/dl in normal group. On the other hand the group with received both leaf extract and paracetamol (Group III) and extract alone (Group IV) showed significantly decreased the elevated serum marker enzymes when given orally and reversed the altered total protein to Values are mean ± SEM; n = 6 in each group. *Significantly different with compared to saline and other treatment groups. GPx = Glutathione peroxidase (U p = µmoles GSH utilized/min). GST = Glutathione-S-transferase (U q = nmoles CDNB-GSH conjugate/min). SOD = superoxide dismutase (U s = ukat) CAT = Catalase (U t = nmoles of H 2 O 2 decomposed/sec).
Figure 1:
The parenchymatous tissue showing the regenerative changes by emptying of cytoplasm of hepatocytes and nucleus was centrally located. GST, SOD and CAT) serve as biomarkers of hepatocellular injury due to alcohol and drug toxicity. Administration of Melia azedarach leaf extract significantly enhanced the hepatic level of glutathione dependent enzymes and superoxide dismutase and catalase activity (Table 2) .
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CONCLUSION
In conclusion, the results of present study demonstrate that Melia azedarach leaf extract has potent hepatoprotective activity against Paracetamol induced liver damage in rats.
The results also imply that the hepatoprotective effects of Melia azedarach may be due to its antioxidant property. Further investigation is in progress to determine the exact phytoconstituent (s) responsible for hepataprotective effect. GST, SOD and catalase activity were significantly (p < 0.001) decrease in paracetamal-intoxicated rats when compared with those animals in normal control group. On the other hand, the group which received leaf extract and paracetamol (Group III), the values of above enzymatic parameters were near normal compared to Group I animals and were significantly different from their paracetamol treated control group (Group III Vs Group II). But there was no significant difference between Group I and Group IV animals. The results are well compared with Silymarin standard drug treated group (Group V).
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DISCUSSION
Paracetamol is one of the most commonly used hepatotoxin. The covalent binding of N-acetyl-p-benzoquinoneimine (oxidation product of paracetamol) to sulphydryl groups of protein resulting in cell necrosis and lipid peroxidation induced by decrease in glutathione in the liver as the cause of hepatotoxicity induced by paracetamol have been reported earlier. [25, 26] Although serum enzyme levels are not a direct measure of hepatic injury they show the status of liver. The elevated levels of serum enzymes are indicative of cellular leakage and loss of functional integrity of cell membrane in liver. [27] Thus lowering of enzyme content in serum is a definite indication of hepatoprotective action of a drug. High level of SGOT indicates liver damage such as due to viral hepatitis. SGPT catalyses the conversion of alanine to pyruvate and glutamate and is released in a similar manner. Therefore SGPT is more specific to the liver and a better parameter for detecting liver damage. [28] Serum ALP and bilirubin levels are also related to the status and function of hepatic cells. Increase in serum ALP is due to increased synthesis in presence of increasing biliary pressure [29] In the present study, Melia azedarach has been found to reduce SGOT, SGPT, ALP and bilirubin in the treated groups compared with the untreated one ( Table 1) . It is well documented that the hepatocellular enzymes (GPx, 
